Summary. Six groups of 10 growing rats each were fed ad libitum for 15 days one of six diets : diet A, rapeseed (3.80 g of sinapine/kg DM) ; diet B, ethanol/water-extracted rapeseed (0.48 g of sinapine) ; diet C, control diet ; diet G, control diet + 3.74 g of extracted sinapine ; diet H, control diet + 3.72 g of sinapine + other phenolic compounds ; or diet I, control diet + the hydrolysis products of sinapine and other phenolic compounds.
Summary. Six groups of 10 growing rats each were fed ad libitum for 15 days one of six diets : diet A, rapeseed (3.80 g of sinapine/kg DM) ; diet B, ethanol/water-extracted rapeseed (0.48 g of sinapine) ; diet C, control diet ; diet G, control diet + 3.74 g of extracted sinapine ; diet H, control diet + 3.72 g of sinapine + other phenolic compounds ; or diet I, control diet + the hydrolysis products of sinapine and other phenolic compounds. During the first 8 days, the dry matter intake and live weight gain of the rats were significantly reduced by the intake of sinapine and other phenolic compounds. However, after this adaptation period their performances were similar to those of the control group. Dry matter, energy and nitrogen digestibility and protein utilization were not altered by sinapine intake but were slightly reduced with diets H and I.
Introduction.
Rapeseed and the meal derived from it contain several toxic compounds which limit their use as protein sources for animal feed (see review by Bell, 1984) . The toxic effects of glucosinolates and related compounds have been extensively studied in rats and most farm animals (see reviews by Rundgren, 1983 ; Thomke et a/., 1983) . Phytic acid forms complexes with macro and trace elements, reducing their availability and thus provoking deficiencies in some cases. Similarly, tannins complex with minerals and some amino acids, reducing the digestibility and biological value of proteins (Vohra, Katzer and Joslyn, 1966 ; Glick and Joslyn, 1970 ; Fenwick and Hoggan, 1976) .
Rapeseed also contains phenolic esters of choline (derivatives of cinnamic and benzoic acids), and mainly sinapine (85 %) (Kozlowska, Sabir and Sosulki, 1975 ; Larsen et al., 1983) . It has long been known (Schwarze, 1949) (Fenwick and Hoggan, 1976 ; Fenwick and Curtis, 1980) . Sinapine is degraded in the rat gut (Bille etal., 1983) ; in the caeca of poultry it gives rise to trimethylamine (TMA) (Mutter, Coleman and Clandinin, 19781 . In hens producing brown-shelled eggs, the goitrin, or VTO, derived from the glucosinolates in rapeseed blocks the thyroid, causing and inhibition of TMA oxidase synthesis in liver microsomes (Pearson et al., 1979 ; Goh, Robblee and Clandinin, 1983) . The accumulation of TMA in eggs causes a crabbly/fishy taint (Hobson-Frohock et al., 1973) . In contrast, the few results concerning the effects of sinapine on growth are not conclusive, e.g. extracted sinapine does not appear to have any effect on the weight gain and feed efficiency of chicks and rats (Clandinin, 1961 ; Austin and Wolff, 1968) . However, Josefsson and Uppstr6m (1976) All the diets were balanced in essential amino acids and supplemented in minerals, vitamins and essential fatty acids to meet the requirements of growing rats (Vermorel, 1972 Effect of extracting sinapine from the rapeseed meal. -The extraction of sinapine and other phenolic compounds from the rapeseed meal had no significant effect on apparent digestibilities of the dry matter, energy and protein of diet B compared with diet A. In addition, it had no effect on the metabolic utilization of protein ; net protein utilization (NPU = N gain x 100/N intake) and the coefficient of nitrogen retention (CR = N gain x 100/digestible N) were very similar for the two diets. Finally, for a given intake of metabolizable energy (ME), the quantities of protein retained were very similar and close to that of the control group.
Effect of addition of extracts. -The incorporation of extract G, rich in sinapine, at a level corresponding to the sinapine content of diet A (whole rapeseed meal), had no significant effect on the dry matter, energy and protein digestibilities of the diet nor on the metabolic utilization of protein. This was demonstrated by the fact that the NPU, CR and quantity of protein fixed for a given ME intake were very similar to those of the control group.
The incorporation of extract H (rich in sinapine and other phenolic compounds), and especially of extract I (containing the hydrolysis products of sinapine and other phenolic compounds), resulted in reductions of 0.8 point in the digestibility of energy and of 1.7 or 2.9 points in protein digestibility (P < 0.05). The NPU and CR of nitrogen were also lower than with the control group or group G, but the quantities of protein retained for a given ME intake were not significantly different. In conclusion, the phenolic compounds in rapeseed meal are partly responsible for the poor palatability of rapeseed diets and reduction in animal performance during the first days. Their effects may be limited by progressive adaptation to the diets. The reduction in feed intake and growth rate of rats fed rapeseed meal, observed after about 10 days, appears to be due to glucosinolates rather than to sinapine (Vermorel, Davicco and Evrard, 1987 
